SEM evaluation of endothelial changes following end-to-side microvascular anastomoses in rats.
A scanning electron microscopic (SEM) study was carried out to evaluate the endothelial changes in carotid end-to-side microsurgical anastomoses. This procedure, associated with occlusion of the brachiocephalic trunk, was performed in 24 Sprague-Dawley rats. The animals were sacrificed at time intervals ranging between 15 minutes and 14 days after surgery. The specimens were collected after perfusion-fixation in vivo and treated for SEM observations. The findings show that the first 45 minutes are the most critical time for thrombus formation. Reendothelialization could be detected at 3 days after the microsurgical procedure. Endothelial regeneration occurred earlier on the suture line than on the stitches, documented by the migration and morphological changes of the endothelial cells advancing from the normal endothelium to cover the defect and the suture material. The repair was usually completed within 14 days. Damage of the inner vascular wall, related to minor failures of the microsurgical technique, appears to be a cause of delayed reendothelialization.